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COMPOSITIONS FOR INHIBITING HUMAN IMMUNODEFICIENCY VIRUS USING HYDROXYUREA 
AND A REVERSE TRANSCRIPTASE INHIBITOR 

Field of the Invention 

The present invention relates generally to the field of treatment of human 
beings with reverse transcriptase dependent viruses such as Human 
Immunodeficiency Virus (HIV) infections. The inventors have found that the 
combination of hydroxyurea (HU) and a reverse transcriptase inhibitor without 
a protease inhibitor can reduce the level in the blood to non-detectability (less 
than 500 copies per milliliter) and can also be used for long-term therapy 
(years) in human beings without provoking viral rebound, even in cases where 
patients have developed genotypic resistance to the reverse transcriptase 
inhibitor. This combination is relatively inexpensive, well-tolerated, and 
forgiving of irregularities in the medication regimen. 

Background of the Invention 

20 The inventors had previously disclosed the first known case where a 

patient who had been HIV positive stopped treatment without immediate 
rebound of the viral population in the blood. In USSN 08/812,515, filed March 
7, 1997, Method of Inhibiting Human Immunodeficiency Virus by combined use 
of Hydroxyurea, a nucleoside analog, and a protease inhibitor, which is 

25 incorporated by reference as if set forth in full, it was disclosed that a triple drug 

combination including hydroxyurea, a reverse transcriptase inhibitor, and a 
protease inhibitor, can drive the virus to undetectable levels in both the blood, 
and more significantly, the lymph nodes, according to the most sensitive tests 
then available. At the time, it was supposed that the triple combination derived 

30 much of its potency from the protease inhibitor. 

As recently as a year ago, drug cocktails which did not use hydroxyurea 
such as a triple drug combination involving the use of AZT, 3TC and protease 
inhibitors had been suggested for the treatment of HIV-1 infection and 
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eradication of the virus. The efficacy of this combination was thought to 
originate from the potency of the protease inhibitors and the mechanism of 
action of the AZT/3TC combination in inhibiting the rebound of resistant 
mutants. And indeed, many patients experienced impressive drops in viral load 
5 in the bloodstream, so that virus was undetectable, with virus becoming 

undetectable in blood for some patients in as little as eight to sixteen weeks. 
Viral load, measured as HIV-1 RNA, is the best available indicator of disease 
progression and reduced concentration of HIV-1 in various tissues and fluids 
in response to a nti retroviral therapy, and is predictive of improved prognosis 

10 (Mellors, J.W. et al. Science 272(5265) 1 167-1 170, 1996). Viral load in the 

blood is more conveniently determined than viral load in other tissues. 

Despite their promise, protease inhibitors are new drugs which must be 
explored in detail before they are marketed. As a result, they are expensive 
enough to be impractical for many patients. Most protease inhibitors must be 

15 taken on a very exacting schedule, or they will lose their effect. The drugs do 

not always elicit a patient response (defined as a significant drop in plasma 
viral load). Neither the protease inhibitors nor 3TC easily penetrate to certain 
organs such as lymph nodes and the brain, and the combination of protease 
inhibitor, AZT and 3TC apparently does not completely eradicate HIV-1 in 

20 macrophages or in quiescent cells, which are major reservoirs of HIV-1. 

Further, patients who have interrupted therapy using AZT, 3TC and protease 
inhibitors and then rebounded cannot be as effectively treated with either the 
same combination or the same combination with another protease inhibitor 
because they develop resistant mutants. Many times the resistance to one 

25 protease inhibitor extends to others. There currently exists a pool of patients 

who, having used a protease inhibitor in the past, can no longer benefit from 
the newer protease inhibitors. Finally, the protease inhibitor-containing 
combinations without hydroxyurea have shown at best, response rates of 80- 
90% and "failure" - a combined figure including people who never responded 

30 to therapy, those who could not tolerate side effects, those who responded 

initially but later saw a return of detectable virus, and those who had difficulty 
adhering to the strict dosing regimens required by the drugs. See Projecf 
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Inform Perspective 23:1-3, November 1997. 

One explanation for the eventual rebound of viral load after apparently 
successful treatment may be found in Identification of a Reservoirs for HIV-1 
in Patients on Highly Active Retroviral Therapy, Finzi, et al., Science Magazine 
5 278 (5341): 1295. In a study of 22 patients successfully treated with highly 

active anti-retroviral therapy for up to 30 months, a highly aggressive new test 
method found replication-competent virus was routinely recovered from resting 
CD4+ T lymphocytes. The frequency of resting CD4+T cells harboring latent 
HIV-1 was low, 0.2 to 16.4 per million cells, and in cross-sectional analysis, did 

10 not decrease with increasing time in therapy. 

Hydroxyurea has been widely used over the last three decades for the 
treatment of leukemia, sickle cell anemia, and has more recently been 
suggested for use in the treatment of HIV infections. EPO patent publication 
94918016.0 filed May 17, 1994 and corresponding to USSN 08/065,814, filed 

1 5 May 21 , 1993, which is incorporated herein as if set forth in full, describes the 

in vitro data suggesting that it would be worthwhile to try administration of 
hydroxyurea in combination with ddl in human volunteers. The data shows that 
hydroxyurea used alone had an antiviral effect, and that ddl was the more 
potent of the two when each were used alone in vitro. When the combination 

20 was tried in human beings, a therapeutic effect was observed in that the viral 

load in the blood, or plasma viremia, was reduced , although the amount of 
virus in the blood never went below the threshhold level of detection. In one 
study Jessen et al. JAMA 277:18 1437-8 1997, hydroxyurea and ddl were 
used in combination for up to 65 weeks, but the patients did not reach an 

25 undetectable level (defined as less than 500 copies per ml). 

In a later study, a therapeutic effect was again found, but the amount of 
virus in the blood failed to reach 100 copies per milliliter, the thresshold level 
of detection for the test used in that study. See Lori et a., Combination of a 
Drug Targeting the Cell with a Drug Targeting the Virus Controls Human 

30 Immunodeficiency Virus Type 1 Resistance, AIDS Research and Human 

Retroviruses, vol. 13, Number 16, Mary Ann Liebert, Inc. (1997). Further, 
patients who were treated with both hydroxyurea and the reverse transcriptase 
inhibitor ddl had higher rates of formation of ddl resistant mutations than those 
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treated with ddl alone, although the overall level of virus remained low and 
rather constant. An incident was reported where two individuals on 
hydroxyurea and ddl treatment for a year stopped treatment for a year, without 
rebound. However, the initial level of viral load for each of them was so low 
that others have doubted whether these individuals had an infection. 

The inventors have now found that hydroxyurea in combination with a 
reverse transcriptase inhibitor alone can be used to reduce the level of viral 
load in the blood to undetectable levels (less than 500 copies per milliliter), and 
that such treatment can be sustained without rebound over long periods of 
time. This discovery yields an important tool, particularly for use in treating 
patients for whom treatment with protease inhibitors is impractical, but also in 
a generalized scheme of treatment for the disease. 

Summary of the Invention 

It is an object of the present invention to provide a method of inhibiting 
the replication of retroviruses such as HIV-1, HIV-2, HTLV-1 and HTLV-2 and 
other reverse-transcriptase-dependent viruses such as Hepatitis B virus in 
human cells. A further object of this invention is to provide a course of 
treatment for HIV infections that reduces the presence of the virus in both 
plasma and the lymphoid system, and which inhibits viral rebound after 
cessation of treatment. It is yet a further object of this invention to provide a 
method of treating HIV infection which includes an indication of the type of drug 
combination most advantageously used under different circumstances. Yet 
another object of this invention is to provide a treatment for HIV which relatively 
less expensive and has relatively low toxicity, therefore increasing its suitability 
for widespread use in a large population. 

The present inventors have found that, where indicated, the combination 
of hydroxyurea (HU) and one or more reverse transcriptase inhibitors such as 
2',3'-dideoxyinosine (ddl) and 2',3'-didehydro-2'3'-dideoxythimidine (d4T) may 
be used to achieve the same end result as the protease inhibitor combinations 
without hydroxyurea. These modes of treatment, in addition to the use of 
combinations including hydroxyurea, protease inhibitors, reverse transcriptase 
inhibitors, and other immunizatiion techniques, can be combined to yield an 
-4- 
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method of treatment that is more effective, and minimizes both expense and 
toxicity to the individual. 

These and other objects and advantages of the present invention will 
become apparent through the text and examples herein. 

Brief Description of the Drawings 

Figs. 1 and 1 A compare the response of patients to ddl alone and 
ddl plus hydroxyurea. Fig. 1 shows virus levels in the blood overtime, and 
Fig. 1 A shows CD4 cell counts over the same time frame. 

Fig. 2 describes data derived for thirty-six patients for a 40 week 
study using HU and ddl therapy. 

Fig. 3 describes data derived from a follow-up on 12 patients, for an 
average of 28 months using HU and ddl therapy. 

Figs. 4 and 4A compare the response of patients to combinations of 
ddl, d4T and a placebo with ddl, d4T, and hydroxyurea. Fig. 4 shows virus 
levels in the blood over time, and Fig. 4A shows CD4 cell count over time. 
A change occurs at the 12 week mark where patients "nonresponsive" to the 
placebo combination replaced the placebo with hydroxyurea. 

Detailed Description of the Invention 

Hydroxyurea is one of many inhibitors of ribonucleotide reductase, an 
enzyme known for catalyzing the reduction of ribonucleoside diphosphates to 
their deoxyribonucleoside counterparts for DNA synthesis. In the present 
invention, Hydroxyurea inhibits viral replication, and also acts to down- 
modulate the immune system. Another material which inhibits viral replication 
and down-modulates the immune system is cyclosporine, a cyclophilin inhibitor. 
Other ribonucleotide reductase inhibitors include guanazole, 3,4- 
dihydroxybenzo-hydroxamicacid, N,3,4,5-tetrahydroxybenzimidamide HCI, 3,4- 
dihydroxybenzamidoxime HCI, 5-hydroxy-2-formylpyridine thiosemicarbazones, 
and a-(N)-heterocyclic carboxaldehyde thiosemicarbazones, 4-methyl-5-amino- 
1 -formylisoquinoline thiosemicarbazone, N-hydroxy-N'-amino-guanidine (HAG) 
derivatives, 5-methyl-4-aminoisoquinoline thiosemicarbazone, diaziquone, 
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doxorubicin, 2,3-dihydroxylbenzoyl-dipeptides and 3,4-dihydroxylbenzoyl- 
dipeptides, iron-complexed 2-acetylpyridine 5-[(2-chloroanilino)-thiocarbonyl]- 
thiocarbonohydrazone (348U87), iron-complexed 2-acetylpyridine-5- 
[(dimethylamino)thiocarbonyl]-thiocarbonohydrazone (A1 1 10U), 2'-deoxy-2'- 
methylenecytidine 5'-diphosphate (MdCDP) and 2'-deoxy-2', 2'-difluorocytidine 
5'-diphospahte(dFdCDP),2-chloro-9-(2-deoxy-2-fluoro-R.-D-arabinofuranosyl)- 
adenosine (CI-F-ara-A), diethyldithiocarbamate (DDC), 2,2'-bipyridyl-6- 
carbothioamide, phosphonylmethyl ethers of acyclic nucleoside analogs, [eg. 
diphosphates of N-(S)-(3-hydroxy-2-phosphonylmethoxypropyl and N-2- 
phosphonylmethoxyethyl) derivatives of purine and pyrimidine bases], 

nitrosourea compounds, acylclonucleoside hydroxamic acids (e.g., N-hydroxy- 
a-(2-hydroxyethoxy)-1(2H)-pyrimidineacetamides 1-3, and 2-acetylpyridine 4- 
(2-morpholinoethyl)thio-semicarbazone (A723U)). 

Hydroxyurea has been widely used in cancer therapy as a broad 
spectrum antineoplastic drug (R. C. Donehower, Seminars in Oncology 19 
(Suppl. 9), 11 (1992)). Hydroxyurea is readily absorbed after oral ingestion, 
rapidly distributed in the body fluids, including the cerebrospinal fluid, and 
enters cells efficiently by passive diffusion (Id.). Its toxic effects are less 
profound and easier to control than other chemotherapeutic drugs (Id.). 

In human chemotherapy, hydroxyurea is currently administered using 
two basic schedules: (a) a continuous daily oral dose of 20-40 mg per kg per 
day, or (b) an intermittent dose of 80 mg per kg per every third day. Either 
schedule could be used in the treatment of viral infections. Given the present 
invention, lower dosages of hydroxyurea may also be effective in treating HIV 
infections. The presently preferred dosage range for use of hydroxyurea in 
treating HIV infections is 800-1 500 mg per day, which can be divided over a 24 
hour period, for example as 300-500 mg three times a day (TID), assuming an 
adult weighing about 70 kg. When the patient's weight is over 60 kg, 400 mg 
TID is preferred, for those under 60 kg, 300 mg TID is preferred. Hydroxyurea 
is classified as a mildly toxic drug and does not cause immunosupression. 
Myelotoxicity is hydroxyurea's dose-dependent toxicity. However, such toxicity 
can be easily monitored and it is constantly and rapidly reversible after 
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decreasing the dose or suspending the treatment (Donehower, R.C., Semin. 
Oncol. 19:11 (1992). By monitoring simple parameters such as neutrofils, 
platelets and red blood cell counts, hydroxyurea can be administered for 
years.and sometimes for decades. 
5 A second member of the combination of the present invention is a 

reverse transcriptase inhibitor. Examples include nucleoside analogs, such as 
the 2',3'-dideoxyinosine (ddl)(available as Videx® from Bristol Myers-Squibb) 
used in the Examples. Nucleoside analogs are a class of compoounds known 
to inhibit HIV, and ddl is one of a handful of agents that have received formal 

10 approval in the United States for clinical use in the treatment of AIDS. See 

Clinical Microbiology Reviews, Supra, p. 200. Like zidovudine (3'-azido-2',3' 
-dideoxythymidine or azidothymidine [AZT] available from Glaxo Wellcome), 
zalcitabine (2', 3' - dideoxycytidine [ddC](available as Hivid® from Hoffman-La 
Roche), lamivudine (2'-deoxy-3'-thiacytidine [3TC] available as Epivir® from 

15 Glaxo Wellcome) and stavudine (2',3' -didehydro-2',3'-dideoxythimidine 

[D4T](available as Zerit® from Bristol Myers-Squibb), ddl belongs to the class 
of compounds known as 2', 3' - dideoxynucleoside analogs, which, with some 
exceptions such as 2',3'-dideoxyuridine [DDU], are known to inhibit HIV 
replication, but have not been reported to clear any individual of the virus. 

20 Other nucleoside reverse transcriptase inhibitors include adefovir (Preveon® 

a an adenine nucleotide analog from Gilead Sciences) abacavir (1592U89 
available from Glaxo Wellcocme), and lubocavir (a guanosine analog available 
from Bristol Myers-Squibb). Non-nucleoside reverse transcription inhibitors 
include nevirapine (Viramune™ available from Boehringer Ingelheim 

25 Pharmaceuticals, Inc.), delaviridine (Rescriptor® available from Pharmacia & 

Upjohn) and efavirenz (available as Sustiva®, from DuPont Merck) 

Currently, antiviral therapy requires doses of ddl at 200 mg BID or 400 
mg once (QID) per day for an adult human. Similar dosages may be used in 
the present invention. However, use of the combination drugs may increase 

30 the effectiveness of these nucleoside analogs so that they can be used at lower 

dosages or less frequently. In combination with hydroxyurea, the presently 
preferred range for ddl is 100-300 mg twice a day (BID), assuming an adult 
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weighing 70 kg. When d4T is used with either hydroxyurea or a combination of 
hydroxyurea and ddl, the preferred range is 40 mg BID. 

The inventors have found that, in certain cases, the same result 
achieved by triple and quadruple drug combinations including protease 
inhibitors can be achieved without using the protease inhibitor, and employing 
instead a combination of hydroxyurea and one or more revese transcriptase 
inhibitors. The present invention, also includes a method of analyzing whether 
the protease inhibitors are required, and selecting a treatment regimen. Thus 
this invention includes a course of treatment that, at one time or another, may 
include the use of one or more protease inhibitors. 

Of the potential protease inhibitors, compounds such as 
hydroxyethylamine derivatives, hydroxyethylene derivatives, (hydroxyethyl)urea 
derivatives, norstantine derivatives, symmetric dihydroxyethylene derivatives, 
and other dihydroxyethylene derivatives have been suggested, along with 
protease inhibitors containing the dihydroxyethylene transition state isostere 
and its derivatives having various novel and high-affinity ligands at the P 2 
position, including 3-tetrahydrofuran and pyran urethanes, cyclic sulfolanes and 
tetrahydrofuranylglucines, as well as the P 3 position, including pyrazine amides. 
In addition, constrained "reduced amide"-type inhibitors have been constructed 
in which three amino acid residues of the polypeptide chain were locked into 
a y- turn conformation and designated y-turn mimetics. Other alternatives 
include penicillin-derived compounds, non-peptide cyclic ureas. At present, the 
inventors have no basis for distinguishing among the many potential protease 
inhibitors that may be used in combination with HU and a reverse transcriptase 
inhibitor. 

The protease inhibitors used in the present invention include Indinavir 
sulfate, (available as Crixivan™ capsules from Merck & Co., Inc, West Point, 
PA) saquinavir (Invirase® and Fortovase® available from Hoffman-LaRoche), 
ritonavir (Norvir® available from Abott Laboratories), ABT-378 (Abott 
Laboratories) and nelfinavir (Viracept® available from Agouron 
Pharmaceuticals), GW141 (available from Glaxo Wellcome/Vertex). 
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In addition to reverse transcriptase inhibitors and protease inhibitors, the 
present invention may utilise integrase inhibitors such as AR177 (Zintenvir® 
available from Aronex); fusion inhibitors such as pentafuside, (T-20) and 
cytokine inhibitors (available from Chiron) and chemokine inhibitors. 
5 Suitable human dosages for these compounds can vary widely. 

However, such dosages can readily be determined by those of skill in the art. 
For example, dosages to adult humans of from about 0.1 mg to about 1 g or 
even 10 g are contemplated. 

As disclosed in USSN 08/81 2,51 5, the combination of compounds of the 
10 present invention may be administered by any conventional route, and the 

particulardosage, toxicity, and mechanism for delivery of the individual of drugs 
of the present invention are either already known, or can be readily determined 
by conventional empirical techniques, as can dosages for the combinations. 
The use of combinations may result in the ability to use lower amounts of one 
15 or more of the constituents. One of ordinary skill in the art will recognize that 

different dosages and intervals may be appropriate. 

The present invention is based on the recognition that there are multiple 
sources of new viral particles being produced during the course of the disease, 
that different drug combinations may used to control them, and that the amount 
20 of virus in the blood can be used as an indicator of which type of combination 

is most advantageously used. 

Where very high viral loads in the blood indicate that certain types of 
activated T-cells are producing large amounts of viral particles, a combination 
including a protease inhibitor is indicated. Such a combination may also 
25 advantageously include hydroxyurea and one or more reverse transcriptase 

inhibitors, integrase inhibitors, fusion inhibitors and cytokine inhibitors. 
Particularly preferred are the reverse transcriptase inhibitors including AZT, 
3TC, ddC, ddl, d4T, abacivir, adefovir, nevirapine, delviridine, efavirenz, and 
mixtures thereof. Of these, ddl and d4T and mixtures thereof are most 
30 preferred. 

Where viral loads in the blood are lower, the activated cells are 
producing less virus, and the role of the quiescent cell begins to predominate. 
Then a combination targeting cells such as quiescent lymphocytes and 
-9- 
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macrophages is indicated. Generally, where the level of virus in the blood is 
about 50,000 copies per ml_ or less, combinations including hydroxyurea and 
one or more reverse transcriptase inhibitors are preferred. Where virus in the 
blood has reached about 500 copies per mL, and especially when it is 200 
copies per mL or less, such combinations are even more preferred. Particularly 
preferred for use with hydroxyurea are the reverse transcriptase inhibitors 
including AZT, 3TC, ddC, ddl, d4T, abacivir, adefovir, nevirapine, delviridine, 
efavirenz, and mixtures thereof. Of these, ddl and d4T and mixtures thereof 
are most preferred. 

The drug combinations using hydroxyurea but not a protease inhibitor 
of the present invention may be used before and after acute infection, before 
seroconversion, and after seroconversion, as well as before and after various 
other types of treatment, so long as the plasma viral load is no more than about 
50,000-100,000 copies per mL. Further, the hyroxyurea-containing 
combinations (without protease inhibitors) can administered prophylactically to 
high-risk individuals without raising concerns about the viability of protease 
inhibitor therapy for that individual in the future. Where viral load is no more 
than about 20,000 copies per mL, is preferred that the treatment be continued 
for at least about twelve to fifteen months. Depending on the status of the 
patient, the time of the treatment can be from several months to lifelong. 

The present invention also contemplates the possibility of deliberately 
activating certain types of quiescent cells during combination therapy. As 
disclosed in Atty Docket No. 7002, activation of the immune system during 
treatment can be used to reduce the viral population harbored by quiescent 
cells, and may provide a therapeutic advantage. The cells can be activated by 
vaccination against any of a number of diseases known to activate such cells, 
including, for example, HIV-1, Hepatitis B, Influenza, and Polio vaccination. 
HIV-1 genetic immunization is preferred, as disclosed in USSN 60/604,627, 
filed February 21, 1996. Such activation should preferably take place after the 
elimination of active virus production (that is, after the patient's viral load is 
undetectable (defined as less than about 200 copies per mL) for at least 2 
months). Repeated activation would be helpful to ensure that all quiescint 
cells harboring HIV-1 DNA had been activated. 

-10- 
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The following Examples are presented for the purpose of illustrating the 
practice of the present invention. They do not limit the invention, or the claims 
which follow. 

5 Example 1 

Sixty HIV-infected subjects, who were asymptomatic and had about 250 
to 500 CD4 cells per y\ (a normal cell count) and who may have had previous 
treatment, but not with ddl, were divided into two groups. Group 1 had twenty 
patients with a dosage of 200 mg ddl twice daily. Group 2 had forty patients 

10 with a dosage of 200 mg ddl twice daily plus 500 mg hydroxyurea twice daily. 

The study duration was twenty-four weeks, with a possible extension to 48 
weeks. Figure 1 shows the results for the two populations as variation in 
plasma viremia over time. The combination of ddl plus hydroxyurea worked 
better than ddl alone, although a slow downward trend was noticeable, virus 

15 was still detectable in the patients blood. In addition, the CD4 cell counts for 

those treated with the double combination were lower than those receiving only 
ddl. This raised some cause for concern, as HIV- 1 infection typically causes 
a decline in both the numbers of CD4 cells and their effectiveness. See Fig. 
1A 

20 Example 2 

The study continued with thirty-six patients on the combination of ddl 
and hydroxyurea. After forty weeks, the curve was either flat or beginning a 
slow rise. 

Example 3 

25 After 42 months all of the 12 follow-up patients had undetectable 

(less than 200 copies per milliliter) virus in the blood. Eleven out of twelve 
had reached undetectable status by about fifteen months. None had 
rebounded. The shape of the curve is not inconsistent with the hypothesis 
that a second source of viral particles predominated after about ten months. 
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Example 4 

In another study, the combinations of hydroxyurea plus ddl and ddl 
plus d4T were compared. One group received 40 mg d4T twice daily, 200 
mg ddl twice daily, and 500 mg hydroxyurea twice daily. The second 
group received 40 mg d4T twice daily, 200 mg ddl twice daily, and a 
placebo. At twelve weeks, 54% of the group receiving the hydroxyurea 
combination had fewer than 200 copies of virus per ml_, compared to the 
placebo group. Those with less than 200 copies were then subjected to a 
more sensitive test, and 19% of the hydroxyurea group had less than 
twenty copies of virus per ml_, while the placebo group had 8% with less 
than 20 copies of virus per ml_. Non-responders (defined as those with 
more than 200 copies of virus per ml_ were present in both groups: the 
hydroxyurea group had 40% and the placebo group had 71%. At twelve 
weeks, the code of randomization was opened and patients were 
subsequently treated according to virological response. Thus, a number of 
patients formerly treated with a placebo were started on hydroxyurea as 
well, yielding a triple combination of ddl, d4T and hydroxyurea. All 
combinations showed a drop in virus levels, with the population possibly 
beginning to rise by the 48th week. Addition of hydroxyurea to the control 
group decrease virus level in the blood, and also decreased and then 
increased CD4 cell counts. 
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WE CLAIM : 

1. An improved method of treating HIV infection in human beings, 
comprising the steps of : 

testing the blood for viral load; 

if the viral load is above about 50,000-100,000 copies per ml, 
administering a drug combination consisting of hydroxyurea, one or 
more reverse transcriptase inhibitors, and one or more protease 
inhibitors; 

if the viral load is below about 50,000-100,000 copies per ml, 
administering a drug combination consisting of hydroxyurea and one 
or more reverse transcriptase inhibitors. 

2. The method of Claim 1 , wherein the reverse transcriptase inhibitor is 
selected from ddl, d4T, 3TC, AZT, delavirdine, abacavir, adefovir, 
nevirapine, efavirenz, lubocavir and mixtures thereof. 

3. The method of Claim 1 , wherein the protease inhibitor is selected 
from Indinavir, saquinavir, ritonavir, Nelfinavir, GW141, and 
mixtures thereof. 

4. The method of Claim 1 , further comprising the step of administering 
during the course of treatment at least one agent for activating 
quiescent cells harboring the virus. 

5. An improved method of treating HIV infection in human beings 
where the patient is failing other therapies, comprising the steps of : 
testing the blood for viral load; 

if the viral load is above about 50,000-100,000 copies per ml, 
administering a drug combination consisting of hydroxyurea, one or 
more reverse transcriptase inhibitors, and one or more protease 
inhibitors; 

if the viral load is below about 50,000-100,000 copies per ml, 
administering a drug combination consisting of hydroxyurea and one 
or more reverse transcriptase inhibitors. 

6. The method of Claim 5, wherein the reverse transcriptase inhibitor is 
selected from ddl, d4T, 3TC, AZT, delavirdine, abacavir, adefovir, " 
nevirapine, efavirenz, and mixtures thereof. 
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7. The method of Claim 5, wherein the protease inhibitor is selected 
from Indinavir, saquinavir, ritonavir, Nelfinavir, GW141 , and 
mixtures thereof. 

8. The method of Claim 5, further comprising the step of administering 
during the course of treatment at least one agent for activating 
quiescent cells harboring the virus. 
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